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ABSTRACT 
Katie McSloy 
Dr. Margaret O’Neil, Dr. Renee Turchi 
Child, Family and Community Factors Associated with Obesity, Physical Activity and 
Healthy Eating in Children and Youth with Special Health Care Needs 
 
 
 
 
Background: Approximately 14% of children and youth in the US are children and youth with 
special health care needs (CYSHCN).  CYSHCN have decreased physical activity and 
increased sedentary behaviors compared to typically developing children.  CYSHCN often have 
difficulty eating.   This project aims to describe CYSHCN on physical activity, eating habits, and 
weight status; identify factors associated with these behaviors and conditions; identify 
community resources families need or use to promote health behaviors; make 
recommendations to improve health behaviors in CYSHCN.  
 
Methods: A convenience sample of parent-child dyads (n=23) was recruited from a clinic for 
CYSHCN.  Most children were boys (74%), mean age 9.8 years (SD=4.7). The most prevalent 
diagnoses were autism (30%), cerebral palsy (CP) (13%) and asthma (9%).  Diagnoses were 
categorized as either cognitive/behavioral/emotional or medical/physical.  Interviews were 
conducted with parents and children to obtain information on physical activity levels, eating 
habits and community resources.  Parents were asked about facilitators and barriers to physical 
activity and healthy eating in closed-ended and open-ended questions.  Child health status 
measures, most notably, body mass index (BMI) age-for-sex percentiles were recorded. 
 
Results: Most boys (63%) and girls (64%) in this study were obese.  CYSHCN achieve 60 
minutes of physical activity on an average of 4.68 (SD=1.94) days/week and participate in 
screen time for an average of 4.90 (SD=1.41) hours each weekday.  CYSHCN in this study did 
not meet dietary recommendations for daily fruit and vegetable consumption.  Children with 
cognitive/behavioral/emotional diagnoses were more likely to be obese than children with 
medical/physical diagnoses.  Many parents identified needing more accessible playgrounds, 
after school programs, and healthier food stores to promote healthy behaviors.    
 
Conclusion: CYSHCN in this study were more obese and engaged in fewer health promoting 
behaviors than typically developing children.  Co-morbidities associated with overweight and 
obesity may have more severe health consequences when combined with the child’s primary 
medical condition.  Policy makers should work toward more inclusive and comprehensive 
physical activity and nutrition national guidelines for CYSHCN.  Health promoting community 
resources should be universally accessible to all children.  Future research is indicated to 
understand the association between obesity and children with cognitive/behavioral/emotional 
diagnoses. 
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Introduction & Statement of the Problem  
This project provides an opportunity to develop a greater understanding of the physical 
activity levels and eating habits of children and youth with special health care needs (CYSHCN) 
and to offer recommendations to support healthy behaviors for these children and their families.  
Due to physical and cognitive limitations, CYSHCN have lower levels of physical activity 
compared to children without special health care needs (Rimmer & Rowland, 2008).  In addition, 
CYSHCN often have difficulty with consumption of different food groups due to unique 
preferences, food intolerance and physical or metabolic conditions (Lambert, 2009).   
This project took place at St. Christopher’s Hospital for Children (SCHC), located in the 
low-income, underserved, neighborhood of North Philadelphia.  A large majority of the patient 
population treated at St. Christopher’s Hospital for Children face socioeconomic barriers to 
nutrient rich food and physical activity resources.  As a consequence of reduced physical 
activity levels and poor eating habits, there is a greater concern of overweight and obesity in the 
population of people with special needs (Rimmer, 1999).  Overweight and obesity is a known 
risk factor for secondary chronic conditions, such as coronary heart disease, type 2 diabetes 
and certain types of cancers (Centers for Disease Control and Prevention [CDC], 2011.   
This project serves to examine factors influencing physical activity, eating habits and 
subsequent obesity in the population of CYSHCN who receive primary care services at SCHC.  
By asking pointed questions related to physical activity, leisure time and eating habits, health 
behavior trends among the study population have been identified.   It is recognized that health 
behaviors for any population do not occur in a vacuum.  Neighborhood and community 
resources available and accessible to CYSHCN have been documented as described by study 
participants.  Moreover, concerns regarding unavailable or inaccessible community resources to 
promote physical activity and healthy eating have also been documented as described by 
patients and their families.  
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Background and Significance  
 
 
St. Christopher’s Hospital for Children  
SCHC is a 189-bed hospital that provides routine and complex medical care to children 
across Greater Philadelphia.  SCHC employs approximately 200 pediatric experts with more 
than 30 subspecialties, and has received Magnet® status in recognition of outstanding care in 
nursing (St. Christopher’s Hospital for Children, 2011).   
Primary care physicians and healthcare providers manage the care of over 800 children 
and youth in the Center for Children with Special Healthcare Needs, a primary care clinic at 
SCHC.  The clinic serves children up to 23 years in age.  Patients conditions is a spectrum 
ranging from mild cases, requiring minimum well child visits, to very severe cases in need of 
intensive medical and home nursing care.  The payer mix is primarily Medicaid (85%), some 
with private insurance and secondary Medicaid insurance (10%), and very few fully supported 
by private insurance (3%) (M. Kondrad, personal communication, May 11, 2010).  
Approximately 40% of patients and families have limited English proficiency (R.Turchi, personal 
communication, May 16, 2011).   
Although SCHC provides outstanding care and cutting edge care, a majority of the 
population served is greatly disadvantaged.  SCHC is located in North Philadelphia, zip code 
19134.  In 2009, the estimated median household income for this zip code was $25, 299 
(Citydata, 2010).  A mere few blocks north of the hospital is the first congressional district and 
the poorest district in the state of Pennsylvania.  According to an analysis of the 2000 U.S. 
Census by David Elesh, a senior faculty member at Temple University, 63% of residents in the 
first district lived in poverty (Lubrano, 2010).  A large-scale study conducted by the Food 
Research Action Center, found that the first congressional district of Philadelphia is the 2nd 
hungriest in the nation (Lubrano, 2010).  
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Children and Youth with Special Health Care Needs: Definition and Description 
 
CYSHCN are defined by the federal Maternal and Child Health Bureau as, “those who 
have or are at increased risk for a chronic physical, developmental, behavioral, or emotional 
condition and who also require health and related services of a type or amount beyond that 
required by children generally” (U.S. Department of Health and Human Services, 2010).  
CYSHCN range from mild to serve in their levels of physical and/or intellectual impairments 
including but not limited to: CP, Down syndrome, autism, asthma, attention deficient disorder 
(ADD) and depression.  According to the National Survey of Children with Special Healthcare 
Needs (Chartbook 2005-2006) 13.9% or approximately 10.2 million children in the United States 
have a special health care need (U.S. Department of Health and Human Services, 2010).  In 
Pennsylvania the prevalence is higher, 15.3% of children have a special healthcare need (Child 
and Adolescent Health Measurement Initiative, 2011).  Special health care needs are more 
common in boys at 16.1% versus 11.9% of girls.  CYSHCN span all races, ethnicities, ages and 
socioeconomic status, although the prevalence of CYSHCN varies among these groups.  
Nationally, rates of CYSHCN are highest among multiracial groups at 18% and the lowest 
among Asian groups, approximately 6.3% (U.S. Department of Health and Human Services, 
2010).  In Pennsylvania, however, the highest prevalence of CYSHCN is among Blacks (18.1%) 
followed by multiracial groups (15.7%) (U.S. Department of Health and Human Services, 2010).  
This is representative of the demographics of children treated at SCHC. 
 
Measuring Body Mass Index  
Obesity is defined as an excessive percentage of weight due to fat (American Academy 
of Pediatrics, 2008).  Overweight and obesity is diagnosed by one’s body mass index (BMI), 
which is a ratio of weight and height.  BMI will determine a person’s weight category 
(underweight, healthy weight, overweight, obese, morbidly or severely obese).  Therefore, BMI 
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is a good “screening tool” to determine weight category.  If one wishes to measure percent of 
body fat mass to lean body mass (muscle), it is important to determine body composition using 
other, more specific measures.  Examples of measures for body composition are skin fold 
measurements, Dual Energy X-Ray Absorptiometry (DEXA) scans, Bioelectrical Impedence and 
under water weighing (Georgia State University, 1998).  However, BMI is used most often to 
determine weight category and percent of overweight and obesity in the US population.  It is 
important to note that for children, BMI is determined by gender and age to account for growth 
and development trends in children and youth.  In 1977, BMI growth charts were created for 
children from a national representative sample based on normative values of height and weight 
in boys and girls aged 2-20 years (CDC, 2010).  BMI is reported for children as a “percentile” for 
age and gender to provide a method to compare one child’s BMI to the normative sample.  
Unlike adult BMI measures, pediatric raw BMI values provide little information because it is 
unclear where that value falls in comparison to other children of the same sex and age.  Thus in 
children, percentile ranks are used as cut point between healthy and unhealthy weight 
categories whereas in adults there are fixed BMI cut points to indicate weight categories (CDC, 
2010).  For example in adults a BMI less than 18 kg/m2 is underweight, BMI values between 18 
– 24.99 kg/m2 is healthy weight, BMI: 25-29.99 kg/m2 is overweight and BMI at or above 30 
kg/m2 is obese.  Children and adolescents with a BMI at or above the 85th percentile (for age 
and gender) but less than the 95th percentile are considered overweight and those with a BMI 
over the 95th percentile are considered obese (American Academy of Pediatrics, 2008).   
 
Childhood Obesity: An Epidemic 
It is well known that childhood obesity has become an epidemic in the United States.  
The National Health and Nutrition Examination Survey (NHANES) is the monitoring system for 
childhood overweight and obesity rates in the United States.  In the 1976-1980 NHANES survey 
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approximately 5.5% of children were classified as obese.  This number went up to an alarming 
16.9% in the 2007-2008 survey.  The statistics are even more staggering for Philadelphia.  In 
2008, 46.7% of 6-11 year olds considered overweight or obese (Philadelphia Department of 
Public Health [PDPH], 2010).  In North Philadelphia, where SCHC is located, approximately 
70% of children are overweight or obese (PDPH, 2010).  Nationally, it is estimated that 1 in 3 
children are overweight or obese (United States Department of Agriculture, 2010).   
Overweight and obesity is a known risk factor for chronic secondary conditions such as 
coronary heart disease, type 2 diabetes and certain types of cancers (Centers for Disease 
Control and Prevention [CDC], 2009).   Children as young as 5 years old have been identified 
with insulin resistance syndrome- a combination of cardiovascular risk factors (Ebbeling, 
Pawlack & Ludwig, 2002).  Half of all diagnoses of Type II diabetes are among adolescents, 
once unrecognized in this population (Ebbeling et al., 2002).  Other health conditions resulting 
from overweight and obesity include: orthopedic problems, skin fungal infections, fatty liver, 
sleep apnea, and asthma (Deckelbaum & Williams, 2001; Ebbeling et al., 2002).  Overweight 
children are more likely to remain overweight in adulthood (Brown et al., 2007).  As stated by 
US Surgeon General Richard Carmona, “Because of the increasing rates of obesity, unhealthy 
eating habits and physical inactivity, we may see the first generation that will be less healthy 
and have a shorter life expectancy than their parents" (American Heart Association, 2011). 
The psychological effects of overweight and obesity can be as equally damaging as the 
medical co-morbidities.  Obese children have been labeled as lazy, socially inept, unhygienic 
and academically behind (Ebbeling et al., 2000).  A 2001 study observed weight status and self-
image in 197 5-year-old preschool girls (Davison & Birch, 2001).  It was found that girls in a 
higher weight status category had lower levels of self-esteem and lower perceived cognitive 
ability (Davison & Birch, 2001).  Obese adolescents with lower levels of self-esteem are 
significantly associated with sadness, loneliness and nervousness (Strauss, 2000).  In addition 
these adolescents are significantly associated with high-risk behaviors such as increase 
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consumption of alcohol and tobacco (Strauss, 2000).  Levels of alcohol and tobacco 
consumption were particularly high in obese females with low self-esteem (Strauss, 2000). 
This epidemic has been declared a national priority in the Healthy People 2020 initiative, 
and has received high-level attention, such as that of First Lady Michelle Obama and her “Let’s 
Move” campaign.  Also as illustrated in an increased focus on the USDA Dietary Guidelines, the 
Healthy Food Act (reauthorized on Dec. 2) and the Physical Activity Guidelines for Americans.  
More locally, the city of Philadelphia was awarded a grant through the American Recovery and 
Reinvestment Act of 2009 to implement the Get Healthy Philly initiative (PDPH, 2010).  As part 
of the Get Healthy Philly initiative, multiple programs are being implemented to increase access 
to healthy food, and facilitate safer and more convenient means to physical activity.  
 
Obesity and CYSHCN: A Cause for Concern 
Physical, cognitive and emotional disabilities can limit a child’s ability to be physically 
active and influence a child’s eating habits, which places CYSHCN at an increased risk to 
develop overweight and obesity.  There is concern that weight-management for CYSHCN is 
inadvertently neglected due to increased attention devoted to the child’s primary health 
condition (Chen, Kim, Houtrow & Newcheck, 2010).  Additionally, there are few programs 
available or appropriate to meet the weight-management needs of CYSHCN.  Unfortunately 
excess weight in CYSHCN can be particularly problematic.  With the chronic secondary 
conditions that accompany overweight and obesity, the additional burden of weight may 
threaten the ability for CYSHCN to maintain independence (Minihan, Fitch & Must, 2007).  
Additionally, overweight and obesity remains stigmatized among adults and children.  
Overweight or obesity among CYSHCN represents another trait that distinguishes them as 
“different” from their peers (Minihan et al., 2007)    
Unfortunately CYSHCN have been largely invisible in the national debate on physical 
activity, nutrition and healthy weight.  Studies have been limited and largely insufficient detailing 
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the prevalence of overweight and obesity in CYSHCN and risk factors specific to this population, 
which are contributing to the epidemic (Chen, et al., 2010).  From the limited published studies, 
detailed below, it appears that CYSHCN have higher rates of obesity compared to their typically 
functioning peers.   
As aforementioned, the NHANES survey monitors, among other health outcomes, the 
national childhood obesity rate.  Although CYSHCN are included in this survey, they are not 
identified as a separate subgroup.  Therefore, there is not a national statistic of overweight or 
obesity specific to CYSHCN.  Bandini, Curtin, Hamad, Tybor & Must (2005) attempted to identity 
the prevalence of overweight and obesity in children with developmental disorders.  Four 
questions in the NHANES survey were used to identify children with developmental disorders, 
which include: children with physical limitations, children who received special education or 
early intervention services, children with ADD and children with learning disabilities (Bandini, et 
al., 2005).  These questions identified 1,128 children with developmental disorders included in 
the NHANES survey.  Conclusions from analysis of survey responses found that children with 
physical activity limitations (4.1% of children with developmental delays) were more than twice 
as likely to be overweight (odds ratio 2.3, 95% confidence interval of 1.7 to 3.6) compared to 
children without these limitations (as cited by Minihan et al., 2007).  In addition, it was 
determined that girls with learning disabilities were twice as likely be overweight (95% 
confidence interval 1.1 to 2.7) (as cited by Minihan et al., 2007) compared girls without these 
disabilities.  Children who received special education or early intervention services were not 
found to be at a higher risk for overweight or obesity compared to their peers (33.4% versus 
31.4%) (Bandini et al., 2005)  Similarly, children who were reported to have ADD were not found 
to be at an increased risk.  Although this study attempts to compile national data making a case 
for an increase prevalence of overweight and obesity among CYSHCN it has many limitations 
due to the nature of the items in the NHANES survey that are used to identify CYSHCN.  It is 
suspected that CYSHCN are underrepresented in the survey due to the demands of the 
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protocol (Minihan et al., 2007).  Additionally children who cannot stand are not measured for 
height and weight, thus, their BMI would not be included in survey data (Minihan et al., 2007).     
A study presented by Rimmer et al, at the 2009 NARRTC Annual Conference examined 
662 children across 49 states in the US between the ages of 12-18 who have a special 
healthcare need.  The authors developed an online survey for parents and children asking 
questions regarding health conditions, lifestyle habits and physical and social environments.  
The top four causes of disability in the sample were autism, CP, Down syndrome and 
intellectual disability (n= 451).  The study found that 17.5% of CYSHCN were obese, and 16% 
were overweight compared to typically developing peers at 13% obese and 15.8% overweight 
(Rimmer, Yamaki & Davis, 2009).  It is equally concerning to note that this study found 15.3% of 
CYSHCN reported being underweight, compared to only 3% of typically developing peers.  
These results are deemed statistically significant at p<.05 (Rimmer et al., 2009).   Noting that 
CP was the second most prevalent cause of disability among respondents, possible reasons for 
underweight may be increase energy expenditure or complications due to dysphasia 
(Wittenbrook, 2011).   
 
Physical Inactivity as a Risk Factor of Obesity in CYSHCN 
 Physical activity is strongly recommended throughout the entirety of one’s life, but 
especially during childhood and adolescents.  An individual receives a number of positive 
physical and psychological benefits from physical activity including: increased bone density, 
lean muscle tissue, better weight management and reduced feelings of depression and social 
isolation (Rimmer & Rowland, 2008).  Physical inactivity is a risk factor for overweight and 
obesity.  Unfortunately, only 29% of children with physical disabilities consider themselves 
physically active (Rimmer & Rowland, 2008).  Studies have found that youth with disabilities 
participate less in physical activity then their typically developing peers.  A national Canadian 
study compared the physical activity levels of 101 adolescents with disabilities (age groups: 11-
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12, 13-14 and 15-16 years) to 7020 age-matched peers without disabilities (Steele, Kalnins, 
Jutai, Stevens, Bortolussi & Biggar, 1999).  In the self-report survey, 39% of youth with 
disabilities stated that they never exercised compared to only 6% of the national sample.  Thirty 
nine percent of adolescents with disabilities reported watching television 4 or more hours a day 
compared to only 13% of typically developing adolescents (Steele et al., 1999).  According to 
the CDC analysis of the 2001 and 2003 Behavioral Risk Factor Surveillance Survey (BRFSS) 
adults with disabilities reported an 88% high rate of physical inactivity compared to adults 
without disabilities, suggesting physical activity levels decline into adulthood (as cited by, 
Rimmer, Wang, Kamaki & Davis, 2010).   
 CYSHCN face a number of barriers to physical activity aside from limitations related to 
their medical condition or diagnosis.  Social and environmental barriers include: inaccessible 
playgrounds (non-adaptive equipment), lack of necessary staff to support a child during 
organized physical recreation and highly competitive team sport environments which tolerate 
exclusion between CYSHCN and their typically developing peers (Rimmer & Rowland, 2008).   
Law, Petrenchik, King and Hurley (2007), conducted a secondary analysis of cross-sectional 
self-report to determine parent and child perceptions of environmental barriers to recreation, 
community and school participation.  A total of 427 parent-child dyads responded to 
questionnaire items on a range of potential environmental barriers including: physical and 
structural, policy, school, work, services, services and assistance and attitudes and support.  
Parents responded that school and work environment posed the greatest barrier to participation 
(Law et al., 2007).  Items in the school/work category asked about the ease of obtaining help 
from others, their attitudes, and the degree to which a potential lack of support or 
encouragement is inhibiting to the child.  The natural/built environment was the second highest 
perceived barrier by parents and children (Law et al, 2007).  Items in this category asked about 
characteristics of design and layout in school, work, home and the community.  When 
examining the social environment, Rimmer et al. (2009) found that parents of CSHCN who were 
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overweight or obese were significantly more concerned about crime and traffic, when deciding 
to let their child play outdoors.  The social environment is especially relevant to parents at 
SCHC, as crime and unsafe neighborhoods is a problem in North Philadelphia, and undoubtedly 
a consideration when allowing the child outside.  Unfortunately Law et al. (2007) found that 
perceived barriers to physical activity only increase with age as children or adolescents seek 
recreational activities outside of the home and school (Law et al., 2007).  This may be in part 
due to parents being less involved in mediating the aforementioned barriers as children age. 
 
Inadequate Nutrition as a Risk Factor of Obesity in CYSHCN 
According to the American Dietetic Association it is estimated that 40% of CYSHCN are 
at risk for nutrition problems (as cited by, Lucas & Feucht, 1998).  This increased risk is due to a 
variety of factors within the individual, social and built environment (American Dietetic 
Association, 2010).  Individual factors influencing nutrition include: 1) conditions that modify 
growth and development which change nutritional needs 2) changes in digestion or metabolism 
due to the primary condition, related surgeries or medications 3) delayed or impaired motor oral 
skills necessary for food and drink consumption 4) delayed or impaired fine or gross motor skills 
for self feeding; or 5) inappropriate food intake or feeding practices resulting from 
cognitive/behavioral disorders (Lucas & Feucht, 1998).   Social and environmental factors 
influencing nutrition include: 1) availability of financial resources to access adequate and 
appropriate foods to support the child’s nutritional needs 2) availability of nutrition information 
appropriate to caregivers of CYSHCN 3) education; or 4) transport (Lucas & Feucht, 1998; 
American Dietetic Association, 2010).   
Although much of the literature is devoted to nutritional complications resulting in poor 
weight gain, there is increasing attention to excess energy intake in CYSHCN.  In addition to 
looking at physical inactivity in the Steele et al. study aforementioned, dietary habits were also 
investigated.  This study supports concerns regarding feeding difficulties in CYSHCN.  The 
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authors compared data from the Health Behaviours in School-aged Children survey (a WHO 
cross-national questionnaire) to responses from the same questionnaire given to children with 
physical disabilities (Steele et al., 1999).  Statistically significant results indicate that children 
with physical disabilities, in this study, consume more unhealthy foods such as candy bars, 
french fries and soda compared to the national sample.  Moreover, children with physical 
disabilities consumed less healthy foods such as raw vegetables and low-fat dairy (Steele et al., 
1999).  Some children reported that the less healthy foods were easier to eat than nutritious 
foods.  Children mentioned difficulties chewing and swallowing foods such as raw vegetables 
(Steele et al., 1999).   
Studies looking at food consumption between diagnostic categories have found that 
children with cognitive disorders were more likely to consume unhealthy foods such as fries, 
soda and fast food, than children with physical limitations (Rimmer et al., 2009).  Not 
surprisingly, in this study, more children with cognitive disorders were obese (21.1%), compared 
to children with physical disabilities (10.1%) (Rimmer et al., 2009).  Other studies have 
suggested that children who have behavioral or emotional disorders such as ADD or 
depression/anxiety are more likely to overeat than children without these diagnoses (Chen et al., 
2010).  It is possible that children with behavioral or emotional diagnoses could also have 
physical or cognitive limitations. 
Autism is more frequently mentioned in the limited literature on feeding CYSHCN.  A 
study conducted in 2000 supports anecdotal references to the abnormal eating habits of 
children with autism.  One hundred families responded to survey distributed to mailing the list for 
the Autism Project at the University of Louisville's Child Evaluation Center (Williams, Dalrymple 
& Neal, 2000).  Two thirds of parents responded that their children were picky eaters.  These 
parents stated that their children only had a good appetite when eating foods they liked.  Food 
texture had the greatest influence on food selection (Williams et al., 2000).  Another interesting 
factor that influenced eating in the sample of children was social environment.  Over one third of 
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families reported that changes in the meal routine such as eating out or around unfamiliar 
people influenced eating patterns (William et al., 2000).   
 
Theoretical Framework 
The Ecological Model is a well-established theoretical model used to inform this study as 
it recognizes that there are multiple levels of influence that shape individual behavior (Sallis, 
Owen & Fisher, 2008).  Intrapersonal, interpersonal, organizational, community, and public 
policy all contribute to behaviors and health outcomes (Sallis et al., 2008).  This is especially 
applicable to CYSHCN in that the built and social environments are often ill adapted to meet 
their physical, emotional and overall health needs.     
The Ecological Model accepts that these levels of influence may interact across levels.  
For example, a parent of a child with special health care needs who is highly educated, 
employed and carries health care benefits may be better equipped to navigate and access 
private and/or government resources compared to a parent who does not have these resources 
or attributes.  Facilities with adaptive equipment designed especially for CYSHCN may not be 
accessible to families on a limited income due to membership or entrance fees.   Promoting 
physical activity with one’s community can also have barriers.  As previously mentioned, the 
majority of the patient population seen at SCHC resides in underserved, low-income 
neighborhoods that are often perceived to be unsafe.  Unkempt parks, recreation facilities, and 
corner stores that sell inexpensive, energy dense foods present additional barriers to 
appropriate and needed physical activity and nutrition related resources.  Traveling to safer 
location for physical activity or higher quality food can also pose an obstacle if a parent is 
without a car.   
How the state and local government react and attempt to modify the built environment 
also influences individual health.  In 2004, The Food Trust reported that Philadelphia has the 
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second-lowest per-capita number of super markets in the United States (Lydersen, 2008).   
Making food access even more difficult, thirty six percent of households in Philadelphia do not 
have a car, and are located further than one mile to a grocery store (United States Department 
of Agriculture, 2010).  Philadelphia is a classic example of what has been termed food desert, 
an areas that lacks access to affordable foods that make up the full range of a healthy diet 
(CDC, 2010).   Get Healthy Philly, a program run by the PDPH, is using federally awarded funds 
to increase food access to many Philadelphia neighborhoods by assisting corner store owners 
in offering a healthier variety of products and providing monetary assistance to families who 
shop at farmer’s markets.   
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Figure 1: The below model illustrates the multiple levels of influence on behavior as described 
by the Ecological Model.  Examples of specific influences relevant to CYSHCN and families are 
provided.  This study focuses on individual behaviors in CSHCN and community facilitators and 
barriers that promote or inhibit a healthy lifestyle. 
 
 
 
 
 
 
 
  
15 
Specific Aims of this study: 
• Describe the physical activity and eating habits in CYSHCN  
• Describe the prevalence of overweight and obesity in CYSHCN  
• Identify factors associated with obesity in CSHCN 
• Identify from families available, accessible and needed resources in their community to 
promote health behaviors 
• Make recommendations to improve resources and services for improved health 
behaviors for families with CYSHCN in clinic and community settings 
 
Research Design and Methods 
Overview 
• A cross-sectional, descriptive study to identify physical activity and eating habits of 
CYSHCN at St. Christopher’s Hospital for Children- Center for CYSHCN   
• Study informed by semi-structured interviews with CYSHCN and their parents using 
demographic and health behavior questionnaires  
• Study informed by measures of health status in CYSHCN (i.e., height, weight and BMI) 
 
Project Implementation Model 
The International Classification of Functioning (ICF) Model was developed by the World 
Health Organization (WHO) to enable focus on a child’s abilities given his or her health 
condition (WHO, 2002).  The below model depicts the various constructs of the ICF model, and 
items specific to CYSHCN in this study.  This model was used in the development of data 
collection measures, and subsequent data analysis (discussed in detail later in this report). 
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Figure 2: Modified ICF Model  
   
 
 
 
Subjects  
 
Sample Definition, Source and Size 
 
To be eligible for enrollment, subjects must be patients of St. Christopher’s Hospital for 
Children- Center for CYSHCN between 3-18 years of age.  Children must have a special 
healthcare need, but be medically stable with their condition.   The parent and child must both 
be proficient in English.  Children and parents may be excluded from the study if their medical 
condition changes and becomes unstable.  Parent-child dyads were chosen because parent 
health behaviors establish norms and set routines that can influence a child’s eating habits and 
level of physical activity (O’Neil et al., 2010).  Thus, parents act as a role model for positive or 
negative health behaviors.  In addition it has been documented that parents monitor the health 
behaviors of their child, so parents are a good source for information on child health behaviors 
(O’Neil et al., 2010).  Moreover, parents of CYSHCN are even more invested in their child’s 
health related behaviors, activities and services (U.S. Department of Health and Human 
Services, 2010).   
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Twenty-three children and 21 parents (the population of children included two pairs of 
siblings) have been enrolled in the study.  Most children were boys (74%), mean age 9.8 years 
(SD=4.7).  Most frequent diagnoses are autism (30%), cerebral palsy (13%), and asthma (9%).  
Forty three percent of children have physical or medical diagnoses or conditions and 57% have 
cognitive, emotional or behavioral diagnoses or conditions.  A detailed account of participant 
diagnoses is displayed in Table 2. 
 
Table 1: Child Demographic Characteristics 
  Child’s Race Total 
Gender Mean Age 
 (sd) 
Asian Black/African 
American 
Native 
Hawaiian/Pacific 
Islander 
White Other  
Male 9.9 (5.1) 1 2 1 4 9 17 
(74%) 
Female 9.3 (3.8) 0 4 0 1 1 6  
(26%) 
Total 9.8 (4.7) 1 6 1 5 10 23 
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Table 2: Primary Diagnosis (as reported by primary care provider (PCP)) 
Primary Diagnosis Number of Children Diagnosis Category 
Autism 7 Cognitive/Emotional/Behavioral 
Cerebral Palsy 3 Physical/Medical 
Asthma 2 Physical/Medical 
Mood Disorder 1 Cognitive/Emotional/Behavioral 
Charge Syndrome 1 Physical/Medical 
Premature 1 Physical/Medical 
Beckman Weidmann Syndrome                                                             1 Physical/Medical 
Noonan Syndrome 1 Physical/Medical 
Spina Bifida 1 Physical/Medical 
Seizures 1 Physical/Medical 
Brain Tumor 1 Physical/Medial 
Severe MR 1 Cognitive/Emotional/Behavioral 
Spherocytosis  1 Physical/Medical 
ADHD 1 Cognitive/Emotional/Behavioral 
  
 
Table 3: Parent Demographic Characteristics 
  Parents Race Total 
Gender Mean Age 
(sd) 
 
Asian Black/African 
American 
Native 
Hawaiian/Pacific 
Islander 
White Other  
Male 41(6.36) 
 
1 0 0 0 1 2 
(10%) 
Female 38(9.23) 0 6 1 5 7 19 
(90%) 
Total 38(9) 1 6 1 5 8 21 
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Table 4: Annual Family Income 
< $15,000 41.2% 
$15,000-29,999 23.5% 
$30,000-$44,999 23.5% 
$45,000-59,999 5.9% 
$75,000-$99,999 5.9% 
 
Recruitment and Enrollment Process 
Dr. Renee Turchi, Director of the Special Needs Clinic at St. Christopher’s Hospital for 
Children, and Monica Kondrad, RN and Nurse Manager, approached children and their parents 
who met the above subject inclusion criteria.  Although the Institutional Review Board permitted 
a total of 80 participants in the study (40 children and 40 parents) the actual sample size is 
lower due to the nature of the recruitment process and hard to reach study population.  A total of 
45 parents gave permission to be contacted to be part of the study and 21 parents were 
enrolled.  Table 5 below displays a breakdown of recruitment efforts.  Every enrolled participant 
was phoned a minimum of two times, one to schedule an appointment and a second time to 
confirm the scheduled appointment.  This process has demonstrated the difficulty of practicing 
community-based research.  Parents of CYSHCN lead extremely busy lives.  Some 
appointments were missed due to children being sick or hospitalized.  As aforementioned the 
patient population treated at SCHC is largely low-income.  In many instances phone numbers 
became disconnected, and parents who once expressed interest were unable to be reached.  In 
other situations parents simply no longer had the time to participate.  
  
Table 5: Recruitment, Enrollment and Data Collection 
Total number of parents who gave permission to be contacted 45 
Total number of parent-child dyads enrolled 21 parents/23 
children 
Total Number of phone calls placed (to parents who gave permission) 250 
Total number of missed appointments (parent did not show up) 21 
Total number of data collection visits at family’s home 3 
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Data Collection Methods and Procedures 
 
Measurements 
 
Parent Measures: 
• Child Medical Information Questionnaire (CMIQ) 
• Parent Demographic and Health Behavior Questionnaire (PDHBQ) 
Child Measures:  
• Child Demographic and Health Behavior Questionnaire (CDHBQ) 
Child Health Status Measures: 
• Height- the distance from the bottom of the feet to top of the head when the subject is 
standing straight and upright, or laying straight and flat. 
o Measurement Instrument- Stadiometer (Seca Portable Road Runner) 
• Weight- a measure of the subjects’ mass or heaviness 
o Measurement Instrument- Tanita Digital Scale (Model U40)  
• BMI- body mass based on height and weight, reported as a percentile based on age and 
sex for children 
o Calculation- Weight (lb) / (Height (in) x Height (in)) x 703 
o To determine the child’s BMI percentile, height and weight was input into the 
Children's BMI-percentile-for-age Calculator made available at the Baylor College 
of Medicine website: http://www.bcm.edu/cnrc/bodycomp/bmiz2.html 
• Resting Heart Rate- the number of heart beats per minute when a person is at rest.  
Resting heart rate is an indicator of physical fitness, as a person’s resting heart rate is 
usually lower (beats less) in a person that is physically fit (American Heart Association, 
2011). 
o Measurement Instrument- Polar Heart Rate Monitor (F-11)  
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• Blood Pressure- a measure of the pressure in the arteries when the heart contracts 
(systolic blood pressure) and the pressure in the arteries between heart beats (diastolic 
blood pressure) (American Heart Association, 2011).  Monitoring blood pressure is 
important, as high blood pressure is a risk factor for cardiovascular disease. 
o Measurement Instrument- Omron Automatic Blood Pressure Monitor (Model 
HEM 712-C) 
• Waist and Hip Circumference- number of inches around a person’s waist and hips.  
Waist /hip ratio is an indicator of central or visceral adiposity and a risk factor for 
pathophysiology to vital organs in the abdominal cavity.  The waist/hip ratio should be < 
1.0 (closer to 0.80) to reduce risk of visceral adiposity and negative health outcomes 
such as cardiovascular disease (de Koning, Merchant, Pogue & Anand, 2007). 
o Measurement Instrument- Standard English seamstress measuring tape 
 
 
Measurement Development 
 
Two main instruments were developed in preparation for this project, the PDBHQ and 
CDBHQ.  Items for each questionnaire were largely derived from pre-existing and validated 
sources.  Questions related to nutrition and mealtime behaviors were derived from Peter 
Sullivan’s book titled, Feeding and Nutrition in Children with Neurodevelopmental Disability, and 
a peer reviewed published study by Prochanska & Sallis (2004) titled, Reliability and Validity of 
a Fruit and Vegetable Screening Measure for Adolescents.  In addition, all questionnaire items 
related to nutrition were reviewed and deemed appropriate by Andrew Rihn, RD, LDN, before 
the submission to the Institutional Review Board.  All questionnaire items relating to nutrition 
and mealtime behaviors were added as a second phase of the project and approved via 
Institutional Review Board (IRB) Amendment.  It was important to inquire about nutrition habits 
in addition to physical activity behaviors to gain a more comprehensive understanding of 
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participants’ health behaviors as they relate to overweight and obesity. 
 Physical activity questions were derived from the Youth Risk Behavior Survey, a product 
of the Centers for Disease Control and Prevention (CDC) and peer reviewed articles by 
Prochanska et al, 2001.  Demographic questions were derived from the 2010 US Census.  Both 
the parent and child questionnaire were reviewed and approved by Renee Turchi, MD, MPH 
and Margaret O’Neil, PT PhD, MPH. 
 
Data Collection Procedures 
Data collection took place at SCHC in a private, unused patient room.  Upon arrival the 
parent was administered an informed consent form.  The parent was given a copy of the 
document while it was read aloud by the research assistant.  The child received a copy of the 
assent form, which was also read aloud.  Once the parent and child each gave permission to 
the study protocol and signed the informed consent and assent, the data collection session 
began.  Complete data collection of parent and child measures took approximately 90 minutes.        
The first questionnaire administered to the parent, by interview, was the CMIQ.  The 
parent then completed the PDHBQ by interview.  The child was administered the CDHBQ by 
interview.  This questionnaire often required assistance by the parent.  Children with the help of 
their parents were administered a 24-hour dietary and physical activity recall.   
During the final steps of data collection, quantitative measures of the child’s health 
status were taken.  All of the below described measures were taken a minimum of two and 
maximum of three times to confirm accuracy:  The child was asked to remove footwear and 
evenly step on an electronic scale to record weight.  With footwear remaining off the child stood 
on a stadiometer to record height.   Once the participant’s height and weight was identified, BMI 
was calculated.  To further measure body composition, each participant’s waist and hip 
circumference was measured at body area targets, using a standard measuring tape.  While 
seated, the researcher secured the appropriately sized (small, medium or large) blood pressure 
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cuff on the child’s left arm and ran the blood pressure monitor to determine systolic and diastolic 
blood pressure.  Lastly, the researcher recorded each child participants’ resting heart rate.  
Participants were asked to wear a heart rate monitor (placed under the shirt at the breastbone).  
After remaining calm and seated the participants’ heart rate was recorded for the last three 30 
seconds of the 3-minute resting period.   
   
Key Study Variables 
Two key health behavior variables that were examined in this study were physical 
activity levels and eating habits for CYSHCN.  Physical activity levels and sedentary behaviors 
were measured by self-report using the below items from the PDHBQ.  The PDHBQ was the 
only questionnaire used for data analysis to assess health behaviors of CYSHCN in this study.  
The researchers perceived the PDHBQ to contain more accurate and reliable responses.  
Specific items from the PDHBQ informing the child’s physical activity and inactivity include: 
 
o Over a typical or usual week, on how many days is your child physically active for a total of 
at least 60 minutes per day? 
 
0           1          2          3          4          5          6            7 
days                 days 
 
 
o How many hours is your child engaged in screen time (this includes watching TV and 
playing computer or video games)? 
 On a school day? 
a.  I don’t watch TV, play video games  
     or use the computer on school days 
b.  Less than 1 hour per day (please specify number of minutes):       
c.  1 hour per day 
d.  2 hours per day 
e.  3 hours per day 
f.   4 hours per day 
g.  5 hours per day 
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 On a weekend day? 
a.  I don’t watch TV, play video games  
     or use the computer on school days 
b.  Less than 1 hour per day (please specify number of minutes):       
c.  1 hour per day 
d.  2 hours per day 
e.  3 hours per day 
f.   4 hours per day 
g.  5 hours per day 
 
Physical activity level is an important variable because physical inactivity is a known risk 
factor for overweight and obesity.  Moreover, as the literature suggests, recommended physical 
activity levels may be more difficult for CYSHCN to achieve (Rimmer & Rowland, 2008).  The 
above items provide a good snapshot of the child’s physical activity and leisure time behaviors 
on a typical day.  
Specific questions were asked of parents regarding what special assistance or 
adaptations children needed to be physically.  These special needs may present as facilitators 
or barriers to a child’s opportunities to participate in healthy activities and to improve health 
behaviors.  Items in the PDHBQ to measure facilitators and barriers in respect to the child’s 
special need are detailed below: 
o Please rate each of the items below to tell us if these are ROAD BLOCKS or 
BARRIERS to your child’s ability to participate in physical activity.  Use the rating 
scale below. 
 
           1       2        3                  4           5 
      Always             Frequently           Sometimes      Rarely          Never   
   a Roadblock           a Roadblock               a Roadblock         a Roadblock         a Roadblock 
 
 My child’s mobility limitations or fragile health        ____ 
      
My child needs more supervision than is usually available in community programs   ____ 
 
The lack of adaptive equipment in community programs to help my child participate ____ 
 
My family’s limited finances to pay for adaptive equipment for my child                ____ 
       
The lack of school-based physical education and/or activity programs that are          ____           
appropriate for my child to participate in physical activity.  
 
  
25 
Another important study variable was the eating habits of CYSHCN, as poor nutrition is 
also a risk factor for overweight and obesity and other health concerns.  The PDHBQ contained 
items to address typical consumption of healthy foods such as fruits and vegetables and 
unhealthy food consumption, such as sugar-sweetened beverages.  Key nutrition items from the 
PSHBQ include:  
 
o In a typical day, how many servings of fruit does your child eat? (Identical question asked for 
vegetables) 
 
A serving is equal to: 
1 small to medium piece of fresh fruit  
½ cup of fruit salad 
2 tablespoons of blueberries, cherries, cranberries, mixed fruit 
4 oz of 100% orange, apple, or grapefruit juice 
       
            (Do not count fruit punch, lemonade, Gatorade, Sunny Delight, or fruit drink) 
 
 
 
 
 
 
 
 
 
o In a typical day, how many glasses (8 ounces) of the following drinks does your child have? 
_____ Water 
_____ Milk 
_____ Juice 
_____ Soda (Coke, Pepsi, Sprite, Root beer) 
_____ Fruit drink (fruit punch, Kool Aid, High-C, Sunny Delight) 
_____ Iced tea 
_____ Lemonade 
_____ Sports Drink (Gatorade, Powerade)  
 
The varied complexities of feeding CYSHCN can be as equally important as food 
consumption.  As aforementioned, CYSHCN may require special feeding techniques, unique or 
specific food items, or simply more time to finish a meal.  To begin to the dynamics involved in 
feeding CYSHCN, parents were asked: 
 
     0    1    2    3    4 
None (0)             4 or more 
  
26 
o How much help does your child need to eat? 
       
         1                        2        3         4           5             
Complete          Moderate     Some     Minimum    None  
 
o How much time does it take for your child to finish eating a typical meal? ______ 
o Do you prepare meals differently or in a special way for your child?     Yes      No 
o Does your child require special seating or utensils to eat?                   Yes       No 
o Is it stressful or difficult to feed your child 
 1                     2                    3       4                  5             
Completely    Moderately    Somewhat   Minimally    Not at all  
o Is your child a picky eater?                  Yes       No       Somewhat 
o Is your child sensitive to textures?       Yes       No       Somewhat 
 
Lastly, to determine community supports to promote health behaviors, parents were 
interviewed about availability and accessibility of physical activity and nutrition resources in the 
families’ community.  Additionally, parents were asked to identify health-promoting resources 
that they perceived were absent from their community.  Specific questions asked in the PDHBQ 
were: 
o Please tell us what resources are available in your community to promote physical 
activity (for example - parks, fitness and recreation centers, summer camps, before 
or after school programs, public pools.) _________________________________ 
 
o Are the above resources accessible? (Meaning- Are they easy to get to?  Are they 
open at convenient times?  Are the prices affordable?)_____________________ 
 
o Are there any physical activity resources in community that you do not have, but 
would like to see? __________________________________________________ 
 
o Please tell us what resources are available in your community to help you eat 
healthy.  (for example - grocery stores, corner stores with healthy food choices, 
nutrition education programs, nutrition clinics, fresh (farmers) markets, health-friendly 
restaurants, community health center/doctor’s office). ________________________ 
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o Are the above resources accessible? (Meaning- Are they easy to get to?  Are they 
open at convenient times?  Are the prices affordable?)________________________ 
 
o Are there any healthy eating resources in your community that you do not have, but 
would like to have? 
 
 
Data Management and File Development Activities 
 All subjects have been given random identification key codes, used for de-identification 
in all electronic files.  The identification key code is kept in a separate locked file from the data 
collection files to ensure confidentiality so that it is not possible to link names to files via this key 
code. Completed hard copy questionnaires from interviews were kept in a locked cabinet.   As 
interviews are completed, data will be entered into SPSS and stored on a USB disk, also stored 
in a locked location.   
 
 
 
Limitations 
 
 A main limitation in this study is the small sample size that resulted from difficulty with 
recruitment and retention.  Data analysis was therefore limited to descriptive statistics and non-
parametric tests.  Subjects enrolled in the study were a heterogeneous population.   The special 
needs of the children were diverse and ranged in severity, making data analysis difficult.  
Likewise, the socioeconomic status of participant families varied.  Saturation of responses 
remains limited in part due to these factors.   
As in many studies, there is the potential for selection bias in this study.  Although the 
subjects were diverse, parents and children that were willing to participate in the study may 
have already been more interested and engaged in the health and wellness, compared to 
parent-child dyads that rejected participation.  The population of CYSHCN at SCHC who have 
little interest in physical activity or nutrition, or who have other competing priorities, may not be 
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reflected in the sample population. 
The parent and child health questionnaires brought in inherent self-report bias.    
Additionally interviewer bias may have been introduced, as three separate individuals were 
involved in interviewing over the course of data collection.   
The 36-item PDBHQ and 31-item CDBHQ may have been too long and burdensome.  
Upon observation it appeared that parents and children did not answer questions with the same 
interest level near the end of each questionnaire.  The comprehension level of some 
questionnaire items may have been too high for some parents and children. 
 
Analysis Plan  
 Data from this study includes: parent responses to the CMIQ and PDHBQ; child 
responses to the CDHBQ and 24-hour dietary and physical activity recall (with parent 
assistance).  Child health status data includes measures of the child’s, height, weight, BMI, 
waist and hip circumference, blood pressure and resting heart rate.  Analysis was conducted 
from a qualitative and quantitative mix-methods approach.  For the purposes of this report, the 
only data used in data analysis was derived from the: CMIQ, PDHBQ and child height, weight, 
BMI and waist and hip circumference.   Data was entered into PASWStatistic18.0 to generate 
descriptive statistics and measures of association to address the aims of this study.  To 
examine open-ended questions, operational definitions were defined, and responses were 
coded and analyzed for unique trends, patterns and response saturation.    
From weight status measurements the researcher determined the percentage of study 
participants classified as: underweight, healthy weight, overweight or obese.  Additionally, waist 
to hip ratios were calculated and analyzed as another measure of healthy or unhealthy weight.   
Quantitative descriptive statistics were generated from the PDHBQ to describe health 
behaviors in CYSHCN from parent perspectives.  Descriptive statistics to determine screen 
time, physical activity levels, and fruit and vegetable consumption were analyzed.  Parent 
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perceptions of habits, attitudes and roadblocks regarding physical activity and nutrition for 
CYSHCN and their families were analyzed from nominal and ordinal level data.   
Fisher’s Exact Test was used to measure of associations among individual health 
behaviors, parent’s perceptions of the child’s health, and environmental facilitators and barriers, 
in respect to the child’s weight and diagnostic category.  A detailed table of variables used to 
conduct association analysis is displayed in Table 6.     
Qualitative analysis was conducted to analyzed open-ended questions.  Responses 
regarding the availability, accessibility and need of physical activity and nutrition resources were 
given operational definitions, coded and grouped.  Descriptive statistics were then generated to 
analyzed patterns of responses.   
Table 6: Items explored in association analysis 
Child Health Factors 
(n=22) 
Health Behaviors 
(n=22, n=9) 
Family Mealtime 
(n=9) 
Environment 
(n=22) 
Weight Status: 
Obese  
vs.  
Not Obese 
-Physical activity 
-Sedentary 
behaviors 
-Eating habits 
-Child’s overall 
health 
-Parent stress 
-Food preparation 
-Child meal 
duration 
-Child food 
sensitivity  
-Parent education 
-Family Income 
-Employment 
-Ideal 
neighborhood 
-Supervision in 
community 
programs 
Diagnostic Category: 
Physical/Medical  
vs. 
Cognitive/Behavioral/Emotional 
 
 
Human Subject Consideration 
 
 This project involves human subjects and has received approval from Drexel’s IRB.  All 
key personal have completed HIPPA and Medical Research (HIPPA Part I) and HIPPA Security 
(HIPPA Part II).  In addition, all key personal have completed required CITI courses: Health 
Information Privacy and Security - Medical, Biomedical, Nursing, Public Health and Psychology, 
Basic Course and the Medical, Biomedical, Nursing, Public Health and Psychology Research 
Investigators, Basic Course. 
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 Upon enrollment the parent (who must be the legal guardian) was given a detailed 
consent form- that was read aloud by the research assistant.  The parent was asked to briefly 
explain the project so the research assistant could ensure the parent understands what they are 
consenting to.  Any additional questions were answered prior to the parent signing the consent 
form.  Likewise, each child was given an asset form (a shortened version of the consent form in 
simpler language) read aloud by the research assistant and signed by the child.  It was made 
clear when signing the consent/asset forms that this is a voluntary project that they can 
withdraw from at any time.   
 The consent form specifies privacy/confidentially of personal information.  The 
participant is made aware that only project staff will have access to their information, during the 
study period.  Their personal information will not be used past the study period or by non-project 
staff unless they give additional permission.  The participant is informed that the government 
may access their personal information to meet reporting requirements. 
The risks and discomforts associated with this study are minimal and no more than what 
one may experience in activities of daily living.  However, the child or parent may feel some 
stress or anxiety and maybe some minor discomfort answering some of the questions about 
physical activity levels, sedentary or leisure activities and eating habits.  The child may be self 
conscious about having weight, height and BMI measures done.  There is no direct benefit by 
participating in the study although parents and children may learn more about healthy eating 
and physical activity.    
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Results 
Body Composition Measurements 
 
Table 7: Breakdown of CDC BMI weight status categories by gender 
 
Weight Category (n=23)  Girls n=6 (26%) Boys n=17 (74%) 
Underweight 0 1 (6%) 
Healthy Weight 2 (33%) 4 (17%) 
Overweight 1 (17%) 2 (12%) 
Obese 3 (50%) 9 (53%) 
Missing data  0 1 (6%) 
 
 
 
 Table 8: Waist to Hip Ratio 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Waist to Hip Ratio 
Mean (sd) Minimum Maximum 
Girls (n=5) .86 (.039) .778 .892 
Boys (n=16) .916 (.046) .840 .990 
Missing (n=1) -- -- -- 
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Parent Perceptions of Child’s Health and Abilities 
 
 
A majority (68%) of parents rated their children in good, very good, or excellent overall health.  
When asked about the child’s health or mobility limitations as a roadblock to physical activity, a 
majority (55%) of parents rated this consideration as rarely or never a roadblock. 
 
Figure 3                                                                      Figure 4 
            
 
 
 
 
Individual: Physical Activity and Sedentary Behaviors 
 
 
Figure 5: Physical Activity Levels 
It is recommended that children are 
physically active for 60 minutes on most if 
not all days of the week.  As displayed in 
Figure 5, children in this study achieve 60 
minutes of physical activity on an average 
of 4.68 (sd 1.94) days per week. 
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Figure 6: Sedentary Behavior 
 
In this study, screen time is defined as: 
television, video games and computer use 
(for non-homework activities).  It is 
recommended that children watch less 
than 2 hours of screen time per day 
(American Academy of Pediatrics, 2010).   
As displayed in Figure 6, children in this 
study engaged in an average of 4.90 (sd 1.41) hours of screen time per day. 
 
 
 
 
 
Environmental Facilitators and Barriers to Physical Activity 
 
Parents were asked about specific social, organizational and community roadblocks in their 
environment that may limit physical activity.  Responses to these questions are illustrated in 
Table 9 below. 
 
Table 9: Roadblocks to Physical Activity 
Item Sometimes to Always a 
Roadblock 
My child needs more supervision than is usually available in 
community programs 
73% 
The lack of adaptive equipment in community programs to 
help my child participate 
24% 
My limited finances to pay for adaptive equipment for my 
child 
55% 
The lack of school-based physical education and/or activity 
programs that appropriate for my child to participate in 
physical activity 
47% 
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Parent participants were asked to identify available resources in their community to support 
physical activity behaviors for their child.  Availability was defined as resources that exist in the 
community.  Parents were then asked to identify accessible resources to assist in promoting 
and facilitating physical activity for their child.  Accessibility was defined as, affordable, 
convenient hours of operation, and easy to get to, and adaptable to the specific needs of their 
child.  A summary of responses is displayed in Table 10 below. 
 
Table 10: Availability and Accessibility of Physical Activity Resources in the Community 
 
Resource Available Accessible 
Parks 35% 80% 
*Other 18% 90% 
Recreation Centers 16% 90% 
Gyms 11% 80% 
YMCA 9% 100% 
Pools 5% 100% 
Playgrounds 5% 0% 
* “Other” refers to any item (such as church, bowling, variety club) that was only mentioned once 
 
 
Finally, parents were asked to identify physical activity resources remain absent from their 
community.  A summary of responses to this item is listed in Figure 7 below. 
Figure 7 
 
*Items in the “other” category include resources such as: horse backing  
riding gymnastics and after school programs 
14% 7% 
10% 
21% 
7% 
10% 
7% 
24% 
Needed Physical Activity Resources in the 
Community 
YMCA
Summer Camps
Playgrounds
Pools
Recreation Center
Gym
Sports
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Individual: Eating Habits 
 
It is recommended that children eat approximately 5 servings of fruits and vegetables combined 
per day.  On average, children in this study ate 0.78 (sd .972) servings of vegetables and 1.79 
(sd 1.302) servings of fruit per day. Only one child met the fruit and vegetable consumption 
recommendation. (A total of 9 parents answered questions regarding their child’s eating habits, 
as nutrition and mealtime questionnaire items were added as a second part of the project) 
 
Figure 8 
 
 
 
Figure 9 
 
It is recommended that individuals 
drink few or no sugar-sweetened 
beverages (Dietary Guidelines for 
Americans, 2010).  As displayed in 
Figure 9, children in this study 
drink an average of 3.68 (sd 5.6) 
8oz glasses of sugar-sweetened 
beverages per day.    
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Eating and Mealtime: Attitudes, Perceptions and Behaviors 
 
Feeding CYSHCN may be more challenging than feeding typically developing children and 
youth.  Recognizing this difference, parents were asked a variety of questions, displayed in 
Table 11 below, to greater understand eating and mealtime routines of CYSHCN and their 
families. 
 
Table 11: Eating and Mealtime Attitudes, Perceptions and Behaviors 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Mean (sd) Minimum Maximum 
Average time it takes your child to finish a 
meal: 
36.67 (28.5) minutes 5 minutes 90 minutes 
  
 Yes (n) % No (n) % Sometimes 
(n)% 
Is it stressful or difficult to feed your child? (3) 33% (6) 67% 0% 
Do you prepare meals differently or in a 
special way for your child? 
(3) 33% (6) 67% 0% 
Is your child a picky eater? (6) 67% 0% (3) 33% 
Is your child sensitive to food textures? (4) 44% (4) 44% (1) 11% 
 
 Moderate to Some Minimum None 
Amount of help your child needs to eat a 
meal: 
22% 11% 67% 
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Environmental Facilitators and Barriers to Nutrition 
 
Similar to questions regarding physical activity resources, parent participants were asked to 
identify available resources in their community to support healthy eating behaviors for their 
child.  Availability was defined as food resources that exist in the community.  Parents were then 
asked to identify accessible resources to assist in promoting a healthy diet for their child.  
Accessibility was defined as stores that were, affordable, and easy to get to and stocked quality, 
nutrient-rich food products.  A summary of responses is displayed in Table 12 below. 
 
 
Table 12: Availability and Accessibility of Nutrition Resources in the Community 
 
Resource Available Accessible 
*Other 29% 93% 
Corner Stores 14% 86% 
Farmer’s Markets 6% 100% 
 
*Items in the “other" category include dollar stores, health centers and delis. 
 
 
 
Figure 10 
 
 
It is also important to identify what nutrition 
resources parents perceive as being 
absent from their community.  A summary 
of responses to this item is listed in Figure 
10 below. 
 
 
 
 
 
 
 
 
 
*Items in the “Other” category include store with better  
food labeling, produce stores and food stands 
17% 
25% 58% 
Needed Nutrition Resources 
Healthy Food
Closer
Farmer's
Markets
Other
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Factors Associated to Obesity in CYSHCN 
 
 
The below associations are deemed significant at p<0.1 using Fisher’s Exact Test.  The cut 
point of p<0.1 is acceptable because of the small sample size and nature of the project being a 
pilot study.  As displayed below CYSHCN who have cognitive, behavioral or emotional 
diagnoses were more likely to be obese than CYSHCN who were diagnosed with medical or 
physical conditions (Table 13).  Children who typically did not met the physical activity 
recommendations were more likely to be obese than children who met the recommendations 
(Table 14).  Lastly, CYSHCN who belong to families of higher income were more likely to be 
obese than CYSHCN who belonged to lower income families (Table 15). 
Table 13: Obesity vs. Diagnostic Category 
 
Diagnostic Category (n=22) 
 
Obese Not Obese 
Physical/Medical 
 
42% 58% 
Cognitive/Behavioral/Emotional 
 
80% 20% 
Fisher’s Exact Test (p<0.1) 
 
 
Table 14: Obesity vs. Physical Activity 
 
Physical Activity Category (n=22) Obese Not Obese 
 
Does not meet physical activity recommendations 
(<4 days) 
86% 14% 
Does meet physical activity recommendations  
(>4 days) 
47% 53% 
Fisher’s Exact Test (p<0.1) 
 
 
Table 15: Obesity vs. Family Income 
 
Family Income Category (n=22) 
 
Obese Not Obese 
< $15,000 per year 
 
29% 71% 
> $15,000 per year 
 
80% 20% 
Fisher’s Exact Test (p<0.1) 
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Discussion 
 
Child Body Composition and Parent Perceptions of Health  
 
A majority (63%) of both girls and boys in this study are in the obese BMI weight status 
category.  Although this study is limited by the small sample size, this finding is supported by 
previous studies demonstrating a high prevalence of overweight and obesity in CYSHCN.  
Bandini et al (2005) found that CYSHCN where at greater risk for overweight and obesity 
compared to the national sample.  Moreover, Rimmer at al (2009) found 17.5% of CYSHCN to 
be obese compared to only 13% of their typically developing peers.  The larger prevalence of 
obesity in CYSHCN in our study, compared to the aforementioned, may be attributed to the low 
socioeconomic status and multifaceted environmental barriers participants in this study 
experience. 
 The prevalence of obesity among this study sample is an extremely concerning health 
indicator.  Sixty eight percent of parents reported that their child was in good, very good or 
excellent overall health.  This response suggests many parents may not perceive obesity as an 
indicator of poor health, or in comparison to the severity of the child’s primary condition, 
overweight and obesity may not be a primary health concern.  Lastly, a parent of a child with a 
SHCN may have a lower threshold of what they consider “poor health” based on past or present 
experiences with severe or urgent health related events.  It should be noted that although 
weight status was not part of the inclusion criteria, it was a subject of interest, and one that may 
be have influenced the recruitment process. 
 
Individual Health Behaviors 
Physical activity 
On average, parents of CYSHCN reported that their child was approaching the 
recommended weekly levels of PA (and average of 4.68 days per week).  Although on average 
  
40 
CYSHCN did not meet the physical activity recommended threshold (physically active on most 
or all days of the week for 60 minutes), this response was higher than expected, and moreover, 
not supported by participants’ weight status categories.  A possible explanation is that the 
physical activity parents observed is not at a vigorous enough level to adequately burn the 
calories the child consumes.  Another plausible explanation is inherent self-report bias in this 
measure (ie. parents over estimating the time child engaged in physical activity).  
According to an analysis of the 2009 Youth Risk Behavior Survey (YRBS) 37% of high 
school students reported being physically active for 60 minutes, 5 days a week (Eaton, Kann, 
Kinchen, Shanklin, Ross, Hawkins et al., 2010).  In our study sample, 68% of parents reported 
the same level of activity for CYSHCN.  It is important to note that our sample includes children 
ages 3-18 years of age (an average of 9.8 years), compared to the YRBS that only includes 
youth from 9th to 12th grade.  It has been well documented that physical activity level decreases 
with age, which may be one explanation for the higher percentage of CYSHCN reporting more 
frequent physical activity (Sallis, 2000).   
Sedentary Behaviors 
 All children in this study engage in screen time beyond the recommended 1-2 hours per 
day, with an average of 4.9 hours of screen time per weekday.  Compared to typically 
developing children, media engagement in CYSHCN is higher.  A large-scale nationally 
representative study investigating media use in young children (ages 0-6) found they spent an 
average of 2 hours occupied in screen time per day (Rideout, Vandewater & Wartella, 2003).   
The fact that CYSHCN in our study are more actively engaged in screen time is concerning.  
Studies have shown that children who watch 4 or more hours of television per day have a 
greater percentage of body fat, and a higher BMI compared to children who watched 2 or less 
hours of TV per day (Anderson, Crespo, Bartlett, Cheskin & Pratt, 1998).  In our study a 
staggering 86% percent of children were reported to spend 4 or more hours a day in screen 
time per day. 
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Produce Consumption and Mealtime Dynamics 
 In this study it was reported that CYSHCN consumed well below the recommended 5 
servings of fruits and vegetables per day, however this finding is comparable in typically 
developing children (Eaton et al., 2010; Terry, 2005).  There are many reasons why CYSHCN 
may not get the recommended servings of fruits and vegetables.  When interviewing parents 
it was found that all children were described as sometime or always picky eaters and many 
(44%) of children were identified as being sensitive to food textures.  In addition, some parents 
stated that it was difficult or stressful to feed their child, or that feeding their child required 
special food preparation.  These dynamics may have an influence on the foods a child chooses 
and does not choose to eat, and what a parent has time to serve.  A majority of parents reported 
that their child did not need assistance to eat a meal, suggesting low fruit and vegetable 
consumption may be more of a result of poor food tolerance instead of physical consumption 
difficulties.  Research is limited in this area. Further research should explore trends among child 
diagnosis and eating habits.  Healthy options within the child’s spectrum of food tolerance must 
be identified to ensure CYSHCN are maintaining a healthy diet.   
 
Explanation of Significant Associations  
Children in this study with cognitive, behavioral or emotional diagnoses were significantly 
more likely to be obese than children with physical or medical diagnoses.  This finding is 
supported by work done by Rimmer et al (2009) with a larger sample size.  In Rimmer’s study, it 
was found that children with cognitive disabilities were more likely to consume unhealthy foods.  
Although our study was too small to make this comparison, unhealthy food consumption may be 
a factor influencing obesity in children with cognitive, behavioral or emotional diagnoses.  
Further research should be explored to fully understand this association.  
It was found that children who belong to families earning higher income (> $15,000 per 
year) were significantly more likely to be obese.  This finding was counter-intuitive based on the 
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literature acknowledging that low socioeconomic status is a risk factor for overweight and 
obesity (Borradaile, et al. 2009).  Upon further investigation, it was determined that most 
children with cognitive, behavioral or emotional diagnoses belonged to families of higher 
income, and this diagnostic category is significantly associated with obesity. 
Lastly, CYSHCN who met the physical activity recommendations were less likely to be 
obese.  Most likely due to the limitations of the sample size, there was no significant difference 
between physical activity level and diagnostic category, however this has been examined in 
work by others.  Rimmer et al (2009) found that children with physical disabilities were less likely 
to meet physical activity recommendations.  This brings up questions of adaptability and 
universal access to resources, to be further discussed in recommendations.   
 
Recommendations 
Electronic Community Resource Database (ECRD) 
Parents identified a number of resources they use to promote physical activity and 
healthy eating for CYSHCN within their community.  Most resources identified were perceived 
as accessible to study participants.  Raising awareness of these health-promoting resources is 
necessary to promote positive health behaviors in all CYSHCN throughout the Philadelphia 
community.  One step in linking families to physical activity and nutrition resources is through 
the Electronic Community Resources Database (ECRD).  In a partnership with SCHC, the 
Drexel community is developing a database of resources to promote physical activity and health 
eating specific to Philadelphia.  These resources can be narrowed down by zip code and 
interest (ie. physical activity, nutrition, advocacy).  It is intended that this database be made 
available to families and primary care providers (PCPs).  Parents can use the ECRD to 
proactively seek resources for their child.  PCPs can use the ECRD in adjunct to their medial 
recommendations to provide concrete, community-based supports and strategies for parents 
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and children to engage in healthy behaviors and promote improved health outcomes and health 
status.  This study supports the need for a section of the ECRD specific to CYSHCN and their 
families.  Having a section specific to CYSHCN helps parents and PCPs quickly and easily 
identify resources appropriate to the child’s needs.  
Inclusive Citywide Health Initiatives 
Although in certain circumstance facilities need to be specific to CYSHCN, universal 
access to health-promoting resources is ideal.  In responding to the PDHBQ, parents identified 
a number of barriers to physical activity for their CYSHCN.  A large majority of parents 
perceived that community programs provide an inadequate level of supervision for their child.  In 
addition, some parents felt community programs lacked adaptable physical activity equipment 
and conducted inappropriate activities based on their child’s abilities.  When asked about 
community resource accessibility, not a single parent mentioned an accessible playground for 
their child- a basic and fundamental opportunity to facilitate free and active play.  These 
concerns can be addressed through local policy initiatives.   
The aforementioned Get Healthy Philly program is working to facilitate the ease of 
physical activity by modifying the built environment (ie. extended bike lanes) and increasing 
healthy food access.  Although this initiative is providing great improvements for the citizens of 
Philadelphia, the universal accessibility of these improvements is lacking.  Directing these 
federally awarded funds on universally accessible resources would benefit CYSHCN and 
typically developing children equally.  As an example, Boundless Playgrounds™, playgrounds 
safe and accessible for all children, are being built across the country and could be a 
consideration in Philadelphia.  Modifications to the food environment must also include 
CYSHCN.  The Healthy Corner Store Initiative, a component of Get Healthy Philly and 
established and run by The Food Trust, is increasing the quantity and quality of fresh fruits and 
vegetables in corner stores.  At the moment, the need for accessible and healthy food in food 
deserts is justifiably the priority.  In the future, however, plans could specifically include 
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CYSHCN by adding a section (or even shelf) specific to children with food allergies (ie. gluten 
free products).  Furthermore, simple signage (ie. stop/go) may help children with cognitive 
disabilities identify healthy items.  Lastly, signage with larger font or in Braille would benefit 
individuals with decreased vision or blindness.   
Policy Guidelines  
 National physical activity and nutrition guidelines should be revised to be comprehensive 
and inclusive of all children.  Although these guidelines mention adults and CYSHCN, minimal 
detail is given to address the needs of these populations.  The 2008 Physical Activity Guidelines 
for American states that CYSHCN should consult their PCP to understand the types and 
amount of physical activity appropriate for them and goes on to state, “when young people are 
not able to participate in appropriate physical activities to meet the Guidelines, they should be 
as active as possible and avoid being inactive” (U.S. Department of Health and Human 
Services, 2008).  Likewise the only reference made to CYSHCN in the Dietary Guidelines for 
Americans 2010 is as follows, “factors such as age, gender, income, race/ethnicity, genetics, 
and the presence of a disability can all influence an individual’s and/or family’s food 
intake…these individual factors should be considered and addressed (as possible)” (U.S. 
Department of Agriculture, 2010 and U.S. Department of Health and Human Services, 2010).  In 
order for health behaviors of CYSHCN to be properly addressed, they must be included in the 
national conversation.  The current guidelines mention CYSHCN in more of a disclaimer-
fashion, which is unacceptable.   
Education Counseling   
In the absence of thorough guidelines, one method to comprehensively address the 
specific physical activity and nutrition needs of CYSHCN is through education counseling.  
Nutrition counseling with CYSHCN and their parents has been explored in individual and group 
settings (Fragala-Pinkham, Bradford & Haley, 2006).  In individual sessions dietitians teach 
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participants about specific foods to be eating and present strategies to overcome eating 
barriers.  In group sessions parents are able to share creative suggestions with one another and 
voice common concerns.  In the short-term evaluation of this intervention it appeared CYSHCN 
modified their eating habits (Fragala-Pinkham et al., 2006).  Group sessions among parents with 
common concerns may be a viable option to compliment individual nutrition counseling some 
patients and parents receive at SCHC.   
Counseling can also provide assistance in determining the appropriate means to 
physical activity.  In a focus group investigating perceived facilitators and barriers to physical 
activity in young adults with disabilities, fun an enjoyment were attributes mentioned as 
facilitators to physical activity (Buffart, Westendorp, van den Berg-Emons, Stam & Roebroeck, 
2009).  Personalized physical activity counseling for CYSHCN may be beneficial to help identify 
activities they enjoy (Buffart, 2009).  Few CYSHCN in our study participated in organized sports 
or recreational activities, and may be unaware of the variety of physical activity options available 
to meet their interest and abilities. 
Recommendations for Further Research Specific to this Study    
One recommendation to improve this project would be to decrease the duration of a 
single data collection interview.  Typically an interview would last up to 90 minutes, which 
appeared too long for the parents, and especially children, to sustain interest.  Eliminating the 
CDHBQ is advised.  This questionnaire asks similar questions to the PDHBQ and adds 
unnecessary time to the interview.  For many CYSHCN, parents largely assisted in completing 
this questionnaire for their child, and responses were perceived less accurate overall by 
researchers collecting data.   
Instead of administering a full 24-hour dietary and physical activity recall, which also 
occupied significant time, the questions related to fruit and vegetable intake, and physical 
activity level could be asked in recall-fashion.  For example, instead of asking CYSHCN how 
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many servings of vegetables they typically eat, instead ask: was yesterday a typical day?  how 
many servings of vegetables did you eating yesterday?  
In obtaining more comprehensive information on community resources, participants 
should be asked about facilities in their area they actually use.  It appeared from some parent 
responses that the idea of availability vs. accessibility became blurry.  A recommendation is to 
ask parents 1) what is located in your community to promote physical activity; 2) what do you 
use in your community to be physically active; 3) why do you not use the other resources you 
mentioned?  This line of questioning may elicit more thoughtful responses. 
 
Conclusion 
CYSHCN in this study were more obese and engaged in fewer health promoting 
behaviors than typically developing children in national studies.  Although many typically 
developing children also fall short meeting physical activity and dietary recommendations, co-
morbidities associated with overweight and obesity may have more severe health 
consequences in CYSHCN when combined with the child’s primary medical condition.  It is 
important that parents understand the severity of overweight and obesity in CYSHCN and assist 
their children to engage in more positive health behaviors.  
CYSHCN with cognitive, behavioral or emotional diagnoses were significantly more likely 
to be obese than CYSHCN who had physical or medical conditions.  Although unhealthy eating 
may be part of the explanation, more research is needed to further understand health outcomes 
in this specific population of CYSHCN.     
Families identified a number of health-promoting community resources.  These 
resources should be validated and populated in the ECRD for other families and PCPs to use.  
Additionally, parents identified a number of barriers to physical activity and healthy eating.  
Parent also identified inaccessible and absent physical activity and nutrition resources in their 
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community.    These concerns should be brought to the attention of policy makers and 
advocates.  Government statements, practices and funding must be developed and distributed 
in a way to provide universal access to services and information for all people. 
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